We thank Dr. Heneberg ([@B1]) for the comments regarding our article ([@B2]) describing autoantibody responses to the IA-2 extracellular domain in ketosis-prone diabetes (KPD).

We agree that the intracellular domain of the neuroendocrine autoantigen IA-2 (amino acid residues 605--979) represents the immunodominant region of the molecule. In fact, both autoantibody and autoreactive T-cell responses from patients with type 1 diabetes recognize peptides localized within the intracellular domain of IA-2 (IA-2IC) ([@B3]). Nonetheless, we identified autoantibody and T-cell responses specifically directed to the IA-2 extracellular domain (IA-2EC) in individuals with or without antibodies against IA-2IC ([@B4]). Our recent studies demonstrate that IA-2EC is a target of humoral immune responses in a subgroup of patients with KPD ([@B2]). To demonstrate specificity of IA-2EC autoantibodies, we performed competitive autoantibody binding studies according to previously published protocols ([@B4]). Preincubation of serum samples of some patients with type 1 diabetes positive for IA-2EC autoantibodies with unlabeled IA-2IC did not inhibit \[^35^S\] methionine-labeled IA-2EC binding, whereas complete inhibition of IA-2EC binding occurred following preincubation with either unlabeled IA-2EC or IA-2FL containing epitopes localized in the IA-2 extracellular domain. This competitive binding experiment confirms that there is indeed a specific antibody response directed toward IA-2EC epitopes in patients with autoimmune diabetes.

We have considered Dr. Heneberg's suggestion to remove the transmembrane domain from the full-length IA-2 molecule. It is conceivable that the transmembrane domain may affect folding of the IA-2FL protein in our fluid phase assay, and this may explain the discrepancy in autoantibody binding to the IA-2EC protein compared with the IA-2FL protein ([@B2]). Of note, the IA-2FL antibody radiobinding assay used in the current study achieved excellent ratings in the 2016 Islet Autoantibody Standardization Program (IASP), exhibiting 62% sensitivity and 99% specificity.

We acknowledge that IA-2 and its homolog phogrin (IA-2β) are cleaved in neuroendocrine cells and generate a range of polypeptides. In pancreatic β-cells, the cytoplasmic domain of IA-2 is cleaved, traffics to the nucleus, and stimulates transcription of the insulin gene. As a general rule, protein antigens are internalized and processed in antigen-presenting cells (APCs) before presentation of their peptides to CD4^+^ or CD8^+^ T cells that elicit specific T-cell and autoantibody responses ([@B3],[@B5]). Proteins that are present in the cytosol of APCs are degraded by proteasomes to yield peptides that are presented on class I MHC molecules, whereas proteins that are internalized from the extracellular environment and sequestered in vesicles are degraded in lysosomes (or late endosomes) to generate peptides that are presented on class II MHC molecules. Hence, the site of proteolysis in the APCs is the key determinant of which molecules the generated peptides will bind to, i.e., to MHC class I or class II. Convincing evidence demonstrates that close interactions between β-cells and APCs in the islet microenvironment initiate the autoimmune process in type 1 diabetes. Even under noninflammatory conditions, pancreatic β-cells transfer insulin-containing vesicles to the APCs, and insulin peptides are then processed and presented to T cells in this microenvironment ([@B6]). Thus, it is unlikely that the protein cleavage of IA-2 in neuroendocrine cells affects the types of autoimmune responses against IA-2 peptides.
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